We describe a variant chromosome 11 that has an insertion of C band heterochromatin at q23.2 and was found in three family members in three generations. We suspect that this variant will be useful to examine the effects that constitutive heterochromatin have on recombination, since pairing is known to be reduced, or even absent in such regions of the genome.
Case report
The proband was a 20 month old child who was referred for genetic evaluation because of a history of anal stenosis and global developmental delay. He was the 3600 g product of an uneventful 42 week pregnancy of a 30 year old primagravida, delivered by caesarean section because of failure to progress. For the first seven months the proband was constipated and irritable and it was not until that time that he was diagnosed as having a nearly imperforate anus with a massively dilated bowel proximal to the stenosis. The anal stenosis required colostomy, followed later by a sacroperineal pullthrough procedure. The proband was developmentally assessed to be at a six to eight month level at 15 months of age. He also had a small head circumference (2nd centile), the outer canthal distance was on the 75th centile, and the inner canthal distance on the 50th centile. Also noted were bilateral epicanthic folds and a prominent crease under the lower eyelids, a prominent lower lip, and a flat nasal bridge. Owing to the minor facial dysmorphism, global developmental delay, and imperforate anus, blood was obtained for chromosome analysis.
At follow up at the age of three years three months, the proband was found to have severe developmental delay and self-stimulating behaviour with head banging. Psychological testing using the Bayley Mental Scale of infant development placed his functioning within the severely retarded range. He was again noted to have a head circumference on the second centile. His facial appearance suggestive of mild relative hypertelorism resembled that of his mother. Interpupillary distance was between the 3rd and 25th centile. The remainder of the physical examination was normal. Other diagnostic laboratory studies, including brain CT scan, urine and plasma quantitative amino acids, and urine organic acids, were normal.
Materials and methods
High resolution chromosome preparations7 were examined with GTW,8 QFQ,9 CNG,1and AgNOR11 banding methods. Results Cytogenetic examination of G banded preparations on the proband showed an unusual extra band at 11q23.2. A parental translocation was suspected and blood samples from both parents were obtained for analysis. While the same anomalous chromosome 11 was found in the mother the remainder of her karyotype appeared to be normal, arguing against a reciprocal translocation.
Further analysis of this variant chromosome using C banding shoWed that this extra band was composed entirely of constitutive heterochromatin and Q banding showed it to be brilliantly staining, not unlike the intensity encountered on chromosomes 3 and 4 and the short arms of the acrocentrics. Examination with the AgNOR technique, which stains darkly those NORs that were transcriptionally active, did not identify anything unusual in the karyotype, indicating that if this band were derived from heterochromatin from an acrocentric it did not include active NOR sequences (data not shown). As shown in the figure the maternal grandfather was also found to have this chromosome in addition to the proband and mother. The father and maternal grandmother were cytogenetically normal.
Discussion
An unusual familial insertion segregating in three generations was ascertained through a proband with severe developmental delay and anal stenosis. Since phenotypically normal family members had the same chromosome variant, this unusual insertion is presumed to be genetically benign and, therefore, merely coincidental with the clinical findings in the proband. This presumption is supported by previous studies.12 One cannot, however, rule out the possibility that the proband's father is a carrier for a recessive genetic disorder that is located at 11q23 and that insertion on the variant 11 in the proband has disrupted its normal allele.
Based on the combined staining characteristics, the most likely origin of this extra material is chromosome 3 or 4; the distal portion of the Y chromosome, as well as the perinucleolar heterochromatin on the acrocentrics, can stain intensely with Q banding, but generally are not very dark with G banding. A survey of published reports failed to find similar cases, indicating that this is a newly described non-centromeric variant. Unusual cases such as this provide superb opportunities for studying the recombinational effects of heterochromatin that has been inserted into a euchromatic portion of the genome.
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